The alignment algorithm was SEQHP of the Los Alamos package. Statistical analyses to establish homology were performed with the SEQDP program of the Los Alamos package as well as the RDF2 program (Kanehisa 1982; Pearson and Lipman 1988) . The comparison score obtained with these two programs was the same. The two sequences exhibit 25% identity and 6 1% similarity in 73 amino acids overlap, with a comparison score of 12 SDS (RDF2 and Los Alamos programs; 1,000 random shuffles each). These values are sufficient to establish that these two sequences arose from a common ancestral sequence ( Doolittle 1986; Saier 1994) .
N-terminal, amphipathic, a helices of (A ) MGM 1 (residues 19-36 ) and (B) barstar ( residues 1 l-28 ) , corresponding to the boxed sequences in figure 1, are depicted in figure 2. The helix in MGM 1 exhibits a large hydrophobic moment ( 13.8), contains only positively charged residues, and conforms in composition to that expected for a mitochondrial targeting sequence (Saier et al. 1989) . That in barstar possesses a hydrophobic moment of lesser magnitude (8.6), contains two negatively charged residues, and exhibits one strongly polar residue within its hydrophobic half. The similarity in residue position and content is striking (identical resi- fig. 2 are boxed. This boxed segment represents the most highly conserved portion of the alignment (45% identity). Identities are represented by two dots; similarities by single dots. Residue number is indicated at the beginning of each line. The sequence similarity shown was detected by screening the amino acid sequence of barstar against the SWISS PROT data base using the FASTA search program with the default search parameters (Pearson and Lipman 1988) . The similarity with MGMl was the highest detected besides barstar itself. The alignment shown was obtained from the output file of the FASTA program using the PAM 250 matrix. dues are presented in boldface print in fig. 2 ; see also fig. 1) . It therefore appears that the primordial protein precursor of these two sequences diverged to provide for different functional requirements within a common structural framework-one to allow targeting to mitochondria, the other to allow proper polypeptide folding and/ or protein-protein interaction with its target protein, barnase (Hartley 1989 (Hartley , 1993 Schreiber and Fersht 1993) .
Because N-terminal amphipathic helices are believed to function generally in macromolecular recognition ( Saier and McCaldon 1988 ) , it can be postulated that the hydrophilic faces of the amphipathic helices in MGM 1 and barstar are localized to the protein surface where they mediate interaction with the protein translocation machinery of the mitochondrion or with barnase, respectively. X-ray crystallographic analyses have shown that residues 12-25 in barstar, encompassing all but the first residue and the last three residues of the helix shown in figure 2B , are, in fact, in helical configuration as part of an open-faced sandwich, with the hydrophobic face of the helix buried in the interior of the protein and the hydrophilic face exposed to the surface (Guillet et al. 1993 ) .
The structure of barstar undoubtedly corresponds closely to that of the homologous targeting domain in MGM 1. MGMl therefore may provide an example of the principle of evolutionary opportunism: an amphipathic a helix within a preexistent protein domain of bacterial origin was evidently modified to allow this domain to gain a mitochondrial targeting seauence. InterLetter to the Editor 965 estingly, the principle of evolutionary opportunism is also exemplified by the target of barstar function, barnase, which exhibits sequence similarity to a domai.n in eukaryotic RNA polymerases II ( Shirai and Go 199 1) .
